If family history is associated with clinical features that are thought to index seriousness of disorder, this could inform clinicians predicting patients' prognosis and researchers selecting cases for genetic studies. Although tests of associations between family history and clinical features are numerous for depression, such tests are relatively lacking for other disorders.
F
AMILY HISTORY OF PSYCHIATric disorder generally predicts the simple presence vs absence of that disorder among probands. [1] [2] [3] [4] [5] [6] [7] [8] However, there is a need to go further and test whether family history is also associated with clinical features of the disorder thought to represent a continuum of seriousness among individuals who meet criteria for diagnosis.
This article reports a test of the hypothesis that family history is associated with clinical indicators of a disorder's developmental course (younger age at onset, more frequent recurrence) and health burden (worse impairment, more service use). Evidence that family history is associated with such seriousness indicators could inform both clinical practice and research design. First, if family history is associated with clinical features that are thought to index seriousness of disorder, then family history could be used prognostically to determine which patients will have the poorest outcome, and scarce treatment resources could be directed to patients with a positive family history of their disorder. Second, if family history is associated with certain clinical features, then those features might be inferred to indicate a form of disorder that is under greater genetic influence, and researchers might benefit from selecting individuals with those features for genetic studies. 8 There are 3 notable research gaps. First, although a number of clinical features have been investigated in relation to family history of depression, 3, [9] [10] [11] [12] [13] other psychiatric disorders have been less well studied. There is a need for systematic investigation of the association between clinical indexes and family history across a broader range of disorder types. For example, for anxiety disorder, alcohol dependence, and drug dependence, there have been, to our knowledge, no family history studies reporting on recurrence of disorder and only a handful of studies reporting on impairment or use of mental health services. [14] [15] [16] [17] Second, there is a need to compare the association between clinical features and family history across multiple different disorders, but within the same cohort of families. Although a handful of studies have assessed familial aggregation across different disorders within the same sample, 1, 18 to our knowledge no study has sought to compare associations with clinical features across different disorders. Methodologic differences in sampling, design, measurement, and statistical approach among single-disorder studies have made it difficult to discern whether different disorders show the same or distinctive patterns of family history effects. A systematic investigation using one cohort of families would allow us to compare the direction of effects and effect sizes for family history's effects on different disorders, while holding constant aspects of the study methods.
Third, there is a need to assess clinical features beyond age at onset. Age at onset is probably the only clinical feature that has been well studied in relation to family history across different disorders. Most studies have reported significant associations between early onset of disorder and family history of depression, 10, 13, anxiety disorders, [43] [44] [45] [46] [47] [48] alcohol dependence, 15, 16, [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] and drug dependence. 60, 61 However, some researchers have failed to find an association (eg, for depression, 9, 11, [62] [63] [64] [65] [66] [67] [68] [69] [70] anxiety disorders, 71 alcohol dependence, 72, 73 and drug dependence 17 ). Moreover, far less is known about associations between family history and other clinical features such as recurrence, impairment, and service use that may also indicate seriousness of disorder. We are aware that these 4 indicators are influenced by factors apart from seriousness; for example, measures of service use are influenced, in part, by access to health care. Nevertheless, we focus on these 4 clinical features because earlier onset of disorder leads to impaired social functioning, 74 frequent recurrence of disorder disrupts long-term adult adjustment, 75 self-reported impairment indicates that the disorder has subjectively interfered with personal goals, and service use indicates greater burden on health care systems.
In the present study, we tested hypotheses that family history would be associated with 4 clinical indexes of a disorder (recurrence, impairment, service use, and age at onset) in relation to 4 psychiatric disorders (major depressive episode, anxiety disorder, alcohol dependence, and drug dependence) in a birth cohort of 32-year-olds.
METHODS

PARTICIPANTS
Participants were members of the Dunedin Study, a 1-year birth cohort constituted at 3 years of age when investigators enrolled 91% of consecutive eligible births between April 1972 and March 1973 in Dunedin, New Zealand. 76 Follow-up assessments were conducted at ages 5, 7, 9, 11, 13, 15, 18, 21, 26 , and 32 years. Herein we report data from 981 participants (96.7% of the living sample of 1015; 50.9% male) who had available family history data. Cohort families represent the full range of socioeconomic status in New Zealand's South Island and are primarily white. All participants gave informed consent before participating. Study protocols were approved by the ethics committees of all universities involved.
FAMILY HISTORY OF DISORDER
The Dunedin Study family history assessment has been described in detail elsewhere. 7 Briefly, family history data were collected about each participant's biological parents, grandparents, and siblings older than 10 years. Family histories were collected in 2003 to 2005 when the participants were 30 to 33 years of age. To minimize underreporting, 3 informants were sought to provide reports on each family member (eg, the participant and both of his or her parents; 80.5% of participants had 3 reporters, 15.7% had 2, and 3.8% had 1). Combining data from the 3 informants resulted in data for 7856 family members from the families of 981 participants (average of 8 members per family; range, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . These included 3764 first-degree relatives (981 biological mothers, 974 biological fathers, and 1809 full siblings) and 4092 second-degree relatives (1845 biological grandmothers, 1817 biological grandfathers, and 430 half-siblings).
Family history was assessed by means of the Family History Screen (FHS), a valid and reliable measure of psychiatric family history that has been shown to have acceptable sensitivity and specificity across a range of disorders. 77, 78 The values for the protocol's test-retest reliability across a 15-month period were 0.56 for depression, 0.52 for anxiety, 0.61 for alcohol abuse, and 0.66 for drug abuse. 77 To minimize potential underreporting, the FHS uses pairs of questions to ascertain each symptom. First, a broadly sensitive "introductory screen" question is asked to stimulate memory and give the respondent time to reflect (eg, "Has anyone on the list of family members ever had a sudden spell or attack in which they felt panicked?"). If any family members are named in response to the introductory question, it is followed by a second, narrower "symptom definition" question (eg, "Did this person have several attacks of extreme fear or panic, even though there was nothing to be afraid of?"). For data analysis purposes, only the second questions are used.
To broaden the FHS's coverage, we added items drawn from the Short Michigan Alcoholism Screening Test, 79 the Drug Abuse Screening Test, 80 and the Diagnostic Interview Schedule for DSM-IV. 81 We also added a checklist of psychiatric conditions commonly understood by the public (eg, "alcoholism," "depression"). In total, there were symptom definition items pertaining to major depressive episode (4 items), anxiety (13 items on generalized anxiety, panic, agoraphobia, phobia, and obsessivecompulsive disorder), alcohol dependence (3 items), and drug dependence (3 items).
The measures of family history were created as continuously distributed scores representing the proportion of a proband's family members who had disorder. Following the recommendations of Vandeleur et al, 82 a family member was considered to have a history of disorder if 1 or more of the disorder's items were endorsed by at least 50% of the informants (ie, 2 of 3 informants, 1 of 2 informants, or 1 of 1 informant). Each participant's family history of disorder was calculated as the proportion of members in the family with a positive history of disorder. To take account of genetic relatedness, seconddegree relatives are considered to be "half" a family member for the purposes of calculating this proportion. For example, if a family comprises 4 grandparents, 2 parents, 1 full sibling, and 1 halfsibling, of whom 1 grandparent, 1 parent, and 1 full sibling were reported to have alcohol abuse, the proportion of family mem-bers with alcohol abuse would be 0.45 (ie, 2.5 [2 first-degree relatives plus 1 second-degree relative] divided by 5.5 [3 firstdegree relatives plus 5 second-degree relatives]). Other scoring schemes can be used to define family history. However, we have demonstrated previously that proportion scores measure family history of disorder as well as-and, for some disorders, better than-alternative scoring schemes. 7 To allow comparison across disorders, family liability scores for each disorder were z-standardized (mean, 0; SD, 1).
ASSESSMENT OF DISORDER IN PROBANDS
We assessed 4 disorders: major depressive episode (MDE), anxiety disorder (generalized anxiety, panic, agoraphobia, specific and social phobia, obsessive-compulsive disorder, and posttraumatic stress disorder), alcohol dependence, and drug dependence. Major depressive episode and anxiety were assessed at each of 7 ages: 11, 85 at ages 18 and 21 years according to the then-current DSM-III-R, 86 and at ages 26 and 32 years according to DSM-IV. 87 Recurrence was defined in this study as the number of assessment ages at which a disorder was diagnosed. The number of ages at which participants were diagnosed as having MDE was 0 (n=557), 1 (n=241), 2 (n=121), 3 (n=47), and 4 or more (n=15); for anxiety it was 0 (n=447), 1 (n=251), 2 (n=139), 3 (n=72), and 4 or more (n=72); for alcohol dependence it was 0 (n=666), 1 (n=188), 2 (n=81), and 3 or more (n=41); and for drug dependence it was 0 (n=789), 1 (n=95), 2 (n=50), and 3 or more (n = 42). Data were unavailable for 5 participants for both alcohol dependence and drug dependence.
Impairment of function was determined at each of the assessments at ages 18, 21, 26, and 32 years among participants who reported diagnostic criteria for disorder. Participants were asked to rate on a 5-point scale (1, very little; 5, very much), "How much have these problems [associated with the disorder] interfered with your life, family, friends, work, or everyday activities?" The 4 repeated measures were used to calculate the maximum impairment due to each disorder experienced across ages 18 to 32 years.
Adult mental health service use was assessed at age 32 years by means of a life history calendar. This visual method (columns represent time units; rows represent events) has been shown to enhance recall reliability of health-related information. 88, 89 Participants first reported on the calendar easily recalled events involving their work lives (eg, jobs, spells of unemployment, educational enrollment) and family lives (eg, where they lived and with whom, when they moved, births of children, marriages, separations) as well as stressful life events (eg, deaths in the family, accidents, crime victimization). Using these data as anchors, respondents then reported on the calendar the years from ages 20 to 32 years in which they (1) received mental health treatment from a general physician, psychologist, psychiatrist, or emergency department; (2) took medication for a mental health problem; and (3) were treated as an inpatient in a psychiatric hospital, mental health rehabilitation center, or substance abuse facility. These 3 events were reported on a separate line of the calendar for each type of disorder (ie, depression, anxiety disorders, alcohol dependence, and drug dependence). One-month test-retest reliability of the resulting measures showed greater than 90% agreement. 90 The calendar data were used to create 2 measures, whether from age 20 to 32 years cohort members had ever experienced (1) mental health treatment and (2) medication use/hospitalization.
Age at onset was defined in this study as the earliest assessment age at which a disorder was diagnosed by the study. Age at onset of MDE was 11 years (n=17), 13 years (n=6), 15 years (n=33), 18 years (n=144), 21 years (n=97), 26 years (n=68), and 32 years (n=59); for anxiety it was 11 years (n=56), 13 years (n = 65), 15 years (n = 71), 18 years (n = 154), 21 years (n=56), 26 years (n=80), and 32 years (n=52); for alcohol dependence it was 18 years (n=101), 21 years (n=118), 26 years (n=60), and 32 years (n=31); and for drug dependence it was 18 years (n=63), 21 years (n=58), 26 years (n=47), and 32 years (n=19). Because it was possible that a cohort member's disorder could have onset during the intervening years not covered by our 12-month diagnostic assessments, we also created an additional indicator of age at onset by using each cohort member's known age at first mental health service use. We were able to "fill in the gaps" for the period from age 20 to 32 years (the period for which mental health service use was recorded). We recoded the age-at-onset variable to the first age at which mental health services were used if that was younger than the first age at diagnosis by the study (recoding to a younger age occurred for 21 cases of MDE, 8 cases of anxiety disorder, 3 cases of alcohol dependence, and 4 cases of drug dependence).
STATISTICAL METHODS
We conducted the following series of analyses separately for each disorder in turn. First, we tested for evidence of familiality by comparing ever-vs never-disordered probands' family history in a linear regression model. Next, we conducted tests of association between clinical features of disorder and family history by conducting 5 separate linear regression analyses, each with family history of disorder as the outcome and each separate analysis with 1 of the following 5 clinical features as the predictor: (1) the number of assessment ages at which a disorder was diagnosed (ie, recurrence); (2) the maximum rating of impairment of function; (3) whether the proband had received treatment for a disorder; (4) whether the proband had been hospitalized or had used medication for a disorder; and (5) the age at which a disorder was first diagnosed (ie, age at onset). All tests of association between clinical features of a disorder and family history were restricted to participants who had ever been diagnosed as having a disorder. The effects of sex were controlled in each analysis. Interactions between sex and the predictor were tested by entering a sex interaction term. All analyses were conducted with the use of Stata 9.1. Figure 1 shows evidence of familiality for all 4 disorders (all PϽ .001). For each disorder, participants who had ever been diagnosed as having a disorder (circles in Figure 1 ) had family history scores that were approximately one-third standard deviation greater than those of participants who had never been diagnosed as having a disorder (squares in Figure 1 ). Effect sizes were as follows: MDE, 0.33; anxiety disorders, 0.29; alcohol dependence, 0.33; and drug dependence, 0.36. There was no evidence of any sex interactions between diagnosis of disorder and family history (all PϾ .1).
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RESULTS
FAMILIALITY
RECURRENCE
Among participants who ever received a diagnosis, there was a significant, graded association between recurrence and family history of disorder for anxiety (P=.005; Figure 1B ) and alcohol dependence (P=.02; Figure 1C) ; as the number of assessments at which cohort members were diagnosed increased, so did the proportion of family members affected with a disorder. This positive linear association also applied to recurrence of drug dependence, but it did not reach conventional significance (P=.08; Figure 1D ). However, post hoc analysis showed that cohort members who were drug dependent at 2 or more assessment ages had a significantly stronger family history of drug dependence than did those who were drug dependent at 1 assessment age only (P=.01). There was no evidence of sex interactions between recurrence and family history for anxiety, alcohol dependence, or drug dependence (all PϾ. 30) .
The association between recurrence of MDE and family history was not significant for the cohort as a whole (P =.33; Figure 1A ). However, there was evidence of a sex interaction (P = .04), suggesting that data should be analyzed separately for the sexes. For men, there was a significant and positive association between recurrence and family history (n=161; P=.03). This association was not found for women (n=263; P=.73). In post hoc analyses we restricted analyses to women who were treated for MDE or who were more severely impaired by MDE and we repeated the test of the association between family depression history and recurrence. However, no association was found even in the subset of women who had received treatment for depression (n=119; P=.95); women who had been receiving medication or who had been hospitalized for depression (n = 80; P = .58); or women in whom maximum impairment was rated as 3 or more (n=242; P=.89), 4 or more (n=169; P =.86), or 5 (n=101; P =.75).
IMPAIRMENT OF FUNCTION
The association between self-rated impairment of function due to disorder and family history of disorder is shown in Figure 2 . There were significant associations between selfrated impairment and family history for anxiety ( Figure 2B ; P=.03)andalcoholdependence(Figure2C;PϽ.001).There were also trends for depression (Figure 2A ; P=.10) and drug 
MENTAL HEALTH SERVICE USE
The association with family history was significantly stronger for participants who experienced mental health treatment among those diagnosed as having MDE (Figure 3A; P=.04), alcohol dependence ( Figure 3C ; P=.01), and drug dependence ( Figure 3D ; P = .02), but this effect was not significant among those diagnosed as having anxiety ( Figure 3B; 
P=.21). No significant sex interactions were detected (all PϾ.20).
The association with family history was stronger for participants who experienced medication use or hospitalization among those diagnosed as having MDE ( Figure 3A ; P=.01) and alcohol dependence ( Figure 3C ; P =.007), and there was a nonsignificant trend for drug dependence ( Figure 3D ; P = .06). The association between family history and medication use or hospitalization was not significant for anxiety disorder ( Figure 3B ; P=. 20) . No significant sex interactions were detected (all P Ͼ.09).
AGE AT ONSET
No association was found between age at onset and family history for any disorder (all PϾ.20; Figure 4 ), nor were there any significant sex interactions (all P Ͼ .07). This lack of association may have been because the gaps between our past-year assessments led us to estimate the age at onset as being later than it actually was. We therefore conducted post hoc tests that used the alternate indicator of onset age that was recoded if age at first service use for a disorder was earlier than age at first diagnosis by the study. When we tested for associations between the recoded age-at-onset variables and family history of disorder, we still found no association for MDE (n = 474; P = .17), anxiety (n=552; P=.69), alcohol dependence (n=320; P=.64), or drug dependence (n=191; P=.66).
We undertook further post hoc analyses to test whether significant age-at-onset associations would be found among subsamples of participants who had been treated for or were more impaired by MDE. When we restricted affected cases to those who had ever experienced treatment for the disorder, no significant associa- WWW.ARCHGENPSYCHIATRY.COM 742 tion was found for MDE (n = 167; P = .82), anxiety (n=86; P=.67), alcohol dependence (n=20; P=.95), or drug dependence (n = 33; P = .30). It was feasible to restrict affected cases to those who had taken medication or been hospitalized only for MDE and anxiety (numbers for alcohol and drug dependence were too small). However, when we did so, no significant associations were found (MDE: n=111, P=.33; anxiety: n=40, P=.86). When we restricted affected cases to those with a rating of 3 or greater for impairment, no significant associations were found (MDE: n=342, P=.91; anxiety: n=286, P=.41; alcohol dependence: n=96, P=.30; drug dependence: n = 87, P = .78). Similarly, when we restricted affected cases to those with a rating of 4 or greater for impairment, no significant associations were found (MDE: n = 221, P = .78; anxiety: n = 141, P = .55; alcohol dependence: n = 31, P = .30; and drug dependence: n=48, P=.75). We could restrict affected cases to those with a rating of 5 for impairment only for MDE and anxiety (numbers were too small for alcohol and drug dependence), but still no significant associations between family history and age at onset were found (MDE: n=89, P=.59; anxiety: n=49, P=.34).
SENSITIVITY ANALYSES
Previous research has suggested that family history data can be biased by methodologic factors, including variation in the number of informants per family, the proportion of first-degree relatives per family pedigree, the sex of informants, whether informants are affected by the disorder, and the number of directly interviewed family members. 77, 78, [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102] We therefore undertook sensitivity analyses adjusting for each of these 5 factors to determine whether any of them had biased our results. All findings were unaltered in direction and remained significant after adjustment, except one: the association between family history of MDE and treatment for MDE became nonsignificant after adjustment for whether informants were affected by MDE (P =.13).
COMMENT
This study compared the associations between clinical indexes of disorder and family history among 4 psychiatric disorders: MDE, anxiety disorder, alcohol depen- dence, and drug dependence. In general, we found that associations showed a consistent direction of effect across all 4 disorders: (1) family history was associated with the presence vs absence of disorder for all 4 disorder types; (2) family history was associated with a recurrent course for all 4 disorders (but not significantly for women with depression); (3) family history was associated with worse impairment for all 4 disorders (but not significantly for depression and drug dependence); and (4) family history was associated with greater service use for all 4 disorders (but not significantly for anxiety disorder). Family history was not associated with younger age at onset for any disorder. A number of explanations may be offered for this lack of association. First, our measures of age at onset may be flawed; one measure relied on repeated 1-year assessments with gaps between them, and the other measure relied on age at first mental health service use. Second, our sample may be too young-all were aged 32 years at the time of the most recent assessment-to detect associations between age at onset and family history (although there have been reports of associations with age at onset over the developmental period covered in the present study 10, 29, 31, 37, 42 ). Third, it has been suggested that associations between age at onset and family history may be an artifact of clinic attendance, in that both early onset and having a strong family history might plausibly lead to treatment seeking. 36 At least for depression, the literature is consistent with this view: the association between age at onset and family history appears to depend in part on whether a clinic sample was studied. For example, of the 26 studies we have identified that have found a significant association between age at onset and family history of depression, 10, 13, 21 (81%) studied clinic samples.* In contrast, of 12 studies we identified that did not find a significant association between age at onset and family history of depression (the present study and 11 others 9, 11, [62] [63] [64] [65] [66] [67] [68] [69] [70] ), only 5 (42%) studied clinic samples. [62] [63] [64] 66, 67 It also remains possible that some methodologic feature that co-occurs with clinic sampling (eg, retrospective reporting) is responsible for the excess of significant associations reported by clinic studies. 103 Further work may be needed to help determine why some studies find associations between family history and age at onset and some studies do not.
* References 13, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [30] [31] [32] [33] 35, [37] [38] [39] 41, 42. 
STRENGTHS
This study has a number of strengths. First, we presented results for several clinical indexes instead of just 1, enabling us to present a fuller clinical profile of individuals with a strong family history. Second, we presented results for 4 psychiatric disorders instead of focusing on just 1, enabling us to test the generality of family history associations. Elsewhere we have reported a strong relation between family history and childhood-onset persistent conduct disorder. 104 Third, our family history measure was derived from reports from multiple informants, thus avoiding the underreporting associated with collecting reports from a single informant. 77, 78, 92, 93 Moreover, by collecting reports from multiple informants, we avoided biases associated with estimating family history solely from proband reports. That is, because informants with a disorder tend to overreport that same disorder in family members, 78, [94] [95] [96] [97] [98] relying solely on probands as informants would result in artifactually inflated associations between family history and proband disorder outcomes. Fourth, our family history measure represented the proportion of family members with disorder as a continuous distribution. For some disorders, such measures have been shown to be more sensitive than measures that simply dichotomize participants as having or not having a family history.
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LIMITATIONS
Our findings should be interpreted in the context of the following limitations. First, our sample of probands consists primarily of white individuals born in New Zealand in 1972 and 1973, and replication in samples with different ethnicities and ages is necessary. Second, although we did our best to ensure the validity of family history reports (eg, by using a validated instrument and by obtaining reports from multiple informants), the validity of the family history screening method is known to be inferior to directly interviewing every relative. 82, 96, [99] [100] [101] [102] However, we used the family history screening method because it is an inexpensive way to collect psychiatric data on all relatives in a family. Collecting data on all family members is essential to avoid the undercounting bias associated with direct interviews, whereby relatives who can be interviewed have less psychopathology than those who cannot be interviewed because of death, estrangement, or unwillingness to take part. 102 Third, we limited analyses to homotypic associations between family history and clinical indexes of disorder (eg, family history of depression with recurrence of depression). Heterotypic associations are of interest (eg, family history of depression with recurrence of anxiety), but are beyond the scope of the current paper. Fourth, our decision to analyze anxiety disorders as a group rather than separately precludes conclusions being drawn about specific anxiety disorders. We believe the strong cumulative comorbidity among anxiety disorders over the life course justifies studying anxiety disorders as 1 family. 105 However, because panic disorder tends to begin later than other anxiety disorders, we reanalyzed our data excluding cases who had experienced panic disorder but no other anxiety disorder. Results were unaltered. Fifth, it is important to acknowledge that our data cannot resolve the direction of influence behind the reported associations between psychiatric family history and clinical feature of disorder. For example, although it is unlikely to completely account for the effect, the association between family history and mental health service use may in part arise because probands aware of their family history are quicker to seek treatment. 106 
IMPLICATIONS
There has been a recent revival of interest in the family history method both for public health screening and as a selection criterion for genetic research and imaging research, and in case-control studies to ensure that controls are free from familial disorder. [107] [108] [109] [110] Results from our study suggest 2 implications for this burgeoning area. First, from a public health perspective, family history may be useful for determining which patients will have the poorest prognosis. For example, among those with depression, anxiety disorder, alcohol dependence, and drug dependence, a family history screen may help determine whose illness will recur, whose illness will cause the greatest impairment, and who will be most likely to use treatment resources. Thus, family history may identify a subgroup in need of primary or early intervention, and for whom treatments appropriate for recurrent, highly disabling disorder may be needed. 111 Second, selecting early-onset cases (ie, those whose onset is in their teens or 20s) may not necessarily result in the selection of homogeneous cases with a more familial or genetic form of disorder. Researchers may be better off selecting cases with recurrent disorder or those with high impairment of function or, better still, collecting family history information directly.
